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Building A Weather Ready Nation
Are “Extreme” Rainfall Events 
Really Increasing?
Headlines and Perception Suggests Reality
“Historic”
• Eel River Flood 1883
• The Great Indiana Flood of March 1913
• Ohio River Great Flood 1937
• Ohio River Flood 1945
• January and February Flood of 1950
• Fort Wayne Flood 1982
Relatively Distant
• March 2008 Heavy Rain and Flooding Northern Indiana
• June 2008 – Heavy Rain and Flooding Central Indiana
• July 2003 Upper Wabash Flood
• March 1997 – Southern Indiana/Ohio River
• Winter 1990-91 – Rain and Snow Melt
http://www.in.gov/dnr/historic/files/hp-1913_flood.pdf
Significant Indiana Rainfall 
and Flooding Events 
Relatively Recent
• February 20-28th 2018 – Historic February Rain and Floods
• August 29th 2017 – Fort Wayne Metro - Thunderstorms
• July 11th 2017 – Cass Co. IN – Thunderstorms
• May 2017 – Central IN - Thunderstorms
• Sept. 9th, 2016 – Marshall Co. IN – Tropical remnants 
• Summer Flood of 2015 – Central and Northern Indiana
Significant Indiana Rainfall 
and Flooding Events 
Significant Indiana Precipitation Events
February 2018 
Significant Indiana Precipitation Events
February 20th 2018 
Significant Indiana Precipitation Events
February 19th – 21st 2018 
Significant Indiana Precipitation Events
February 2018 
15+ inches Above Normal
300-400 Percent of Normal
Significant Indiana Precipitation Events
Summer 2015
June 2015
4-8 inches Above Normal
200-300 Percent of Normal
Significant Indiana Precipitation Events
Summer 2015
July 2015
Mississinewa Reservoir at Red Bridge on Indiana 13 at normal summer pool
Mississinewa Reservoir at Red Bridge during record flood - 40 feet  above normal summer pool
Significant Indiana Precipitation Events
Summer 2015
J.E. Roush Reservoir Summer Pool
749ft
J.E. Roush Reservoir Capacity
799ft 
July 2003 and June 2015
Historic Crests
(1) 799.94 ft on 07/03/2003
(2) 799.50 ft on 06/30/2015
(3) 798.00 ft on 01/16/2005
(4) 792.50 ft on 03/25/1978
(5) 790.90 ft on 03/20/1982
(6) 786.79 ft on 01/03/1991
(7) 786.60 ft on 02/22/1976
(8) 785.80 ft on 02/10/2008
(9) 785.46 ft on 07/08/1993
(10) 785.32 ft on 01/27/1999
Significant Indiana Precipitation Events
Summer 2015
• 19 counties damaged/applied for FEMA assistance
• 10 fatalities
• More than $11 million in confirmed damage
– IDNR lost $670,000 in revenue
• Ag related disaster declaration for 88 counties 
• 50 counties with at least 30 percent crop damage
Economic Costs from Flood of 2015
http://www.bigindianabass.com
Challenges to Studying 
Extreme Rainfall Events 
Official Measuring Site
8” Unofficial Measuring Site
8” in 24 hours would be a 1000 year 
rainfall event for Fort Wayne
3.5” reported in 90 minutes
8” measured by “unofficial” observer
Observations Pyramid Challenges  
First Order Stations
• 24/7 hourly Observations  
• Mostly automated, some human backup
• Long, mostly uninterrupted Period of Record
Cooperative Weather Observers
• Observation usually daily
• Fisher-Porter Network Exception
• Often located in rural areas
• Volunteers, stations come and go, Period of Record varies
Volunteer Weather Observers
• Observation usually recorded once per day
• Volunteer networks, CoCoRaHS, mPING
• Stations come and go frequently, Period of Record short
http://www.nws.noaa.gov/om/csd/pds/PCU6/
Stations Used in This Study  
• 15 NWS Cooperative Weather Stations 
– Period of Record (POR) ~ 1900-2017
– Minimal number of missing observations








• Data gathered from several online climate sites and tools
– Applied Climate Information System (ACIS)
– Midwest Regional Climate Center
– Indiana State Climate Office
– National Center for Environmental Information
– NOAA/NWS Local Climate Analysis Tool (LCAT)
• Data and research in this presentation is 
considered preliminary and subject 
to change pending further investigation
Keep in Mind


























~1.3” February 20, 2018













































































Site 100 Year Interval Max 1-Day Pcpn
IND 5.94 (5.47-6.38) 7.2 (9/1/2003)
EVV 7.14 (6.55-7.68) 6.5 (10/5/1910)
LMK 6.87 (6.25-7.43) 10.48 (3/1/1997)
FWA 5.73 (5.25-6.14) 4.93 (8/1/1926)
SBN 6.34 (5.81-6.79) 7.69 (8/15/2016)
Precipitation Frequency Data Server (PFDS)
Indianapolis  (Vol 2 Ver 3, 2006)
https://hdsc.nws.noaa.gov/hdsc/pfds/index.html
























































Date of Maximum 1-Day Precipitation Event for Each Station
1900-2016 (30 Stations Active 1900-2016)
Max 1 Day Pcpn
1900-1990 
15 of 30 Stations
1990-2016 














Number of Days with 2" or More Rainfall


































Number of Days with 3" or More Rainfall






















Pictures Courtesy of Wawasee Property Owners Association and the Mail-Journal
Are We Prepared for the Future? 
Transportation Exposure - The Interstate Highway System is constructed to 
elevations that accommodate 100-year flood levels. However, a number of 
state and county roads, as well as city streets will be under water. As the 
waters recede the same roads and streets will be covered with debris. 
Landslides will block many roads. Bridges and culverts might be undercut to the 
extent of being dangerous or closed.
http://www.in.gov/dhs/files/Chapter_3_Risk_Assessment_b.pdf
Are We Prepared for the Future? 
Photo courtesy of Indiana State Police 
Sgt. Philip Hensley's Twitter Photo courtesy of Indiana State Police
Portland IN. 2/28/2011








Rate of Change 
Indiana Annual Precipitation by 
Climate Division
Based on 1925-2016 Data




Are We Prepared for the Future? 
Above: Statewide annual total precipitation for Indiana from 1895 to 2016. Black solid line shows the increasing trend in annual precipitation 
(0.46”/decade) for the period from 1895 to 2016. The red dotted line shows the precipitation trend since 1960 (1.33”/decade). Source: NOAA 
Climate at a Glance Database
https://ag.purdue.edu/indianaclimate/indiana-climate-report/
Indiana Climate Change Impacts Assessment
Released March 1st, 2018
https://ag.purdue.edu/indianaclimate/indiana-climate-report/
Above: The number of days with precipitation events that exceed the 1900 to 2016 period’s 99th percentile for Indiana (statewide average). 
The black line represents the trend line (0.2 days/decade) for the 1900 to 2016 period. Source: Midwestern Regional Climate Center
Indiana Climate Change Impacts Assessment
Released March 1st, 2018
National Climate Assessment 2014
https://nca2014.globalchange.gov/report/regions/midwest
Are We Prepared for the Future?
Projected Changes in Annual Precipitation 
National Climate Assessment 2014
https://nca2014.globalchange.gov/report/regions/midwest
Are We Prepared for the Future?
Projected Changes in Days with Very Heavy Precipitation 
South Bend, IN Top 30 
Wettest 5-day 



































National Climate Assessment 2014
https://nca2014.globalchange.gov/report/regions/midwest
Are We Prepared for the Future?
Projected Changes in Wettest 5-Day Periods 
National Climate Assessment 2014
https://nca2014.globalchange.gov/report/regions/midwest
Are We Prepared for the Future?
Projected Changes in Max Number of Consecutive Dry Days 
• How do we mitigate future problems from increasing 
precipitation?
• Is there an increasing number of roads/bridges/culverts 
being damaged or washed out?
• Does current design planning account for expected 
increases in precipitation and extreme events?
Questions and Challenges Moving Forward 
Questions?
Photo taken by Chad Wolf near 
Mississinewa Reservoir in Wabash County 
on CR100W (courtesy of Indiana DNR Law 
District 1) June 2015
Sam Lashley
Senior Meteorologist
National Weather Service
Northern Indiana
Sam.Lashley@noaa.gov
